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WO 99/00115 PCT/EP98/04005 

USE OF ANTAGONISTS OR PARTIAL AGONISTS OF THE VANILLOID RECEPTOR COMPLEXES FOR TREATING 
NEURODEGENERATIVE DISEASES 

The present invention relates to the use of antagonists or partial agonists of vanilloid 
5 receptors or vanilloid receptor complexes in the treatment or prophylaxis of 
neurodegenerative diseases. 

Vanilloids are a class of natural and synthetic compounds which are characterised by the 
presence of a vanillyl group or a functionally equivalent group. 

10 

The term "vanilloid receptor or vanilloid receptor complex" is used herein to define a 
single protein or complex of more than one protein, or other components, whose function 
is modulated by a vanilloid compound. 

15 A wide variety of vanilloid compounds of different structures have been disclosed in the 
literature, for example European Patent Specifications Nos. 347000 and 401903, UK 
Patent Specification No. 2226313, and PCT Patent Specification No. WO92/09285. 
Particularly notable examples of vanilloid compounds or vanilloid receptor modulators are 
capsaicin, namely trans 8-methyl-N-vanillyl-6-nonenamide, isolated from the pepper plant, 

20 capsazepine ( Tetrahedron /Vol 53,No 13,pp4791-4814 1997 ) and olvanil, N-(3-methoxy- 
4-hydroxy-benzyl)oleamide ( J.Med. Chem. 1993, 36, 2595-2604). 
The pharmacological effects of capsaicin and its vanilloid derivatives have been 
extensively studied and numerous proposals have been made in regard to possible 
therapeutic uses for the compounds including use as an analgesic or anti-inflammatory 

25 agent (GB 2226313). Such compounds have also been proposed for the treatment of 

herpes simplex infections (EP 347000) and respiratory diseases and disorders (EP 401903). 
The analgesic effect of capsaicin is characterised by an initial nociceptive effect from the 
compound but subsequently by an analgesic effect. Such effects can be blocked by 
capsazepine which acts effectively as an antagonist to the relevant capsaicin receptor. 

30 Another vanilloid compound, olvanil, acts as a partial antagonist/partial agonist. 

We have now found that compounds which are antagonists (Walpole et al. 1994, J Med 
Chem 37: 1942-1954) or partial agonists (Janusz et al., 1993, J Med Chem 36: 2592-2604) 
for vanilloid receptors or vanillod receptor complexes ( such compounds being hereinafter 
35 identified as compounds according to the invention) are capable of exerting a 
neuroprotective effect and are therefore useful in the treatment or prophylaxis of 
neurodegenerative diseases. 
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According to one feature of the present invention, we provide compounds according to the 
invention for use in the treatment or prophylaxis of neurodegenerative diseases. 

According to a further feature of the present invention we provide the use of a compound 
5 according to the invention in the manufacture of a medicament for the treatment or 
prophylaxis of neurodegenerative diseases. 

According to a still further feature of the present invention we provide a method for the 
treatment or prophylaxis of neurodegenerative diseases which comprises administering to a 
10 human subject an effective amount of a compound according to the invention. 

The term "neurodegenerative disease " is used herein to denote a disease or disorder which 
is characterised by loss of cells which normally contribute to the structure and function of 
the central or peripheral nervous system. Examples of such diseases which may be treated 
15 in accordance with the invention include stroke, motor neurone disease, Parkinson's 

disease, Alzheimers disease, AIDS-related dementia , Lewy Body disease , brain or nerve 
injuries, peripheral neuropathies and prion disease. 

Examples of compounds which may be employed in accordance with the invention include 
20 compounds of formula (I): 




25 in which 

R I and R2» which may be the same or different, each represents hydrogen, C alkyl (e.g. 
methyl or ethyl), C[_g alkoxy, halogen (e.g. chlorine) or trifluoromethyl; 
X represents oxygen, sulphur, CH2 or a chemical bond; 
Z represents a Ci_6 alkylene group; 
30 and R 4 , which may be the same or different, each represents hydrogen, C alkyl (e.g. 
methyl or ethyl) or R^ and R 4 together with the adjacent nitrogen atom, form a 4- to 7- 
membered heterocyclic ring optionally containing one or more (e.g. 1, 2 or 3) further 
heteroatoms selected from oyxgen, nitrogen and sulphur, and optionally substituted for 
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example by one or more C^.g alkyl (e.g methyl or ethyl) or hydroxy-C^ alkyl (e.g. 2- 
hydroxyethyl). 

The group Z, which may be straight or branched, preferably contains three carbon atoms. 

5 

Examples of the above heterocyclic ring include pyrrolidino, piperidino , piperazino or 
morpholino. 

Specific examples of compounds of formula (I) include: 
10 10-[2-methyl-3-(pyrrolidin-l-yl)propyl]-10H-phenoxazine 

10-[3-(dimethylamino)-2-methylpropyl]-2-methyl-10H-phenoxazine 

1 0-[3-(dipropylamino)propyl]- 1 OH-phenoxazine 

2-chloro-10-(3-(pyrrolidin- 1 -yOpropyl]- lOH-phenothiazine 

1 0-(3-die thy laminopropyl)- 1 OH-phenoxazine 
15 10- [3-(4-methylpiperazin- 1 -y l)propy 1] - 1 OH-phenoxazine 

1 0- [3-(diethy lamino)-2-methy Ipropy 1] - 1 OH-phenoxazine 

10-[3-(4-(2-hydroxyethyl)piperazin-l-yl)propyl]-10H-phenoxazine 

2-ethyl- 1 0- [2-methyl-3-(pyrrolidin- 1 -yDpropyl]- 1 OH-phenoxazine 

10-[3-(dimethylamino)-2-methylpropyl]-10H-phenoxazine 

20 

The above compounds may be prepared in accordance with the methods described by 
Schmolka et al, Synthesis, 1984, (1), 29-31 or by methods analogous thereto. 

Particularly preferred examples of compounds for use in accordance with the invention 
25 include vanilloid compounds and especially capsazepine and olvanil referred to above. 

These compounds may be prepared in accordance with the processes disclosed in the above 
references. 

For use in medicine, the compounds of the present invention are usually administered as a 
30 standard pharmaceutical composition. The present invention therefore provides in a 
further aspect pharmaceutical compositions comprising a compound according to the 
invention and a physiologically acceptable carrier. 

The compounds may be administered by any convenient method, for example by oral, 
35 parenteral, buccal, sublingual, nasal, rectal or transdermal administration and the 
pharmaceutical compositions adapted accordingly. 
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The compounds which are active when given orally fcan be formulated as liquids or solids, 
for example syrups, suspensions or emulsions, tablets, capsules and lozenges. 

A liquid formulation will generally consist of a suspension or solution of the compound or 
5 physiologically acceptable salt in a suitable liquid carrier(s) for example an aqueous 

solvent such as water, ethanol or glycerine, or a non-aqueous solvent, such as polyethylene 
glycol or an oil. The formulation may also contain a suspending agent, preservative, 
flavouring or colouring agent 

10 A composition in the form of a tablet can be prepared using any suitable pharmaceutical 
carrier(s) routinely used for preparing solid formulations. Examples of such carriers 
include magnesium stearate, starch, lactose, sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation 
15 procedures. For example, pellets containing the active ingredient can be prepared using 
standard carriers and then filled into a hard gelatin capsule; alternatively, a dispersion or 
suspension can be prepared using any suitable pharmaceutical carrier(s), for example 
aqueous gums, celluloses, silicates or oils and the dispersion or suspension then filled into 
a soft gelatin capsule. 

20 

Typical parenteral compositions consist of a solution or suspension of the compound or 
physiologically acceptable salt in a sterile aqueous carrier or parenterally acceptable oil, 
for example polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. 
Alternatively, the solution can be lyophilised and then reconstituted with a suitable solvent 
25 just prior to administration. 

Compositions for nasal administration may conveniently be formulated as aerosols, drops, 
gels and powders. Aerosol formulations typically comprise a solution or fine suspension 
of the active substance in a physiologically acceptable aqueous or non-aqueous solvent and 

30 are usually presented in single or multidose quantities in sterile form in a sealed container, 
which can take the form of a cartridge or refill for use with an atomising device. 
Alternatively the sealed container may be a unitary dispensing device such as a single dose 
nasal inhaler or an aerosol dispenser fitted with a metering valve which is intended for 
disposal once the contents of the container have been exhausted. Where the dosage form 

35 comprises an aerosol dispenser, it will contain a propellant which can be a compressed gas 
such as compressed air or an. organic propellant such as a fluoro-chlorohydrocarbon. The 
aerosol dosage forms can also take the form of a pump-atomiser. 
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Compositions suitable for buccal or sublingual administration include tablets, lozenges and 
pastilles, wherein the active ingredient is formulated with a carrier such as sugar and 
acacia, tragacanth, or gelatin and glycerin. 

5 Compositions for rectal administration are conveniently in the form of suppositories 
containing a conventional suppository base such as cocoa butter. 

Compositions suitable for transdermal administration include ointments, gels and patches. 

10 Preferably the composition is in unit dose form such as a tablet, capsule or ampoule. 

Each dosage unit for oral administration contains preferably from 1 to 100 mg (and for 
parenteral administration contains preferably from 0.1 to 25 mg) of a compound of the 
invention. 

15 

The physiologically acceptable compounds of the invention will normally be administered 
in a daily dosage regimen (for an adult patient) of, for example, an oral dose of between 2 
and 200 mg, preferably between 50 mg and 150 mg, or an intravenous, subcutaneous, or 
intramuscular dose of between 0.2 mg and 20 mg, preferably between 0.5 mg and 5 mg, of 
20 the compound, the compound being administered 1 to 4 times per day. Suitably the 
compounds will be administered for a period of continuous therapy, for example for a 
week or more. 

Examples 

25 

Neuroprotective Effect against Glutamate-induced Cytotoxicity in HT-4 Cell Line 

The neuroprotective effect of the above vanilloid compounds according to the invention is 
illustrated by the following investigation of the ability of the vanilloid compounds olvanil 
30 and capsazepine to protect the neuronal HT-4 cell line from glutamate induced 
cytotoxicity. 

Cell viability was assayed using the MTT assay (Hansen, M.B., Nielsen, S.E. and Berg, 
K., Re-examination and further development of a precise and rapid dye method for 
35 measuring cell growth/cell kill, J. Immunol. Methods, 1 19 (1989) 203-210.) 

or by morphology. For MTT assays, cells were plated into 96-well plates at 5 x 10 3 
cells/well in complete medium (DMEM/10%FCS/2mM glutamine), and 24hr later the 
experimental agents were added. Test compounds were added at the final concentration 
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shown in DMEM/10%FCS/2mM glutamine. Vehicles showed no effect at the dilutions 
used (data not shown) and glutamate was added to give a final concentration of 5mM Cell 
viability was assessed by the ability of cells to reduce MTT, which was assayed a further 
24hr after the addition of the experimental agents, according to the method of Hansen et al. 
5 Capsazepine and olvanil demonstrated a neuroprotective effect. 

^protective Effect against Glutamate-induced Cytotoxicity in Rat C ortical Neurones 

Cell viability was assayed using the MTT assay (Hansen et al. 1989), or by morphology. 

10 E 16 rat primary cortical neurones were plated at 60x1 cells/well in complete medium 

(DMEM:F12/5%HS/10%FCS/2mM glutamine). The cells were used within 48hr of plating. 
Test compounds were added at the final concentration shown in DMEM/10%FCS/2mM 
Glutamine. Vehicles showed no effect at the dilutions used (data not shown). Cell viability 
was assessed by the ability of cells to reduce MTT, which was assayed a further 24hr after 

15 the addition of the experimental agents, according to the method of Hansen et 
aL.Capsazepine demonstrated a neuroprotective effect 

Protective effect for hippocampal slice cultures challenged with oxvgen/glu cnse deprivation. 

20 Organotypic hippocampal slice cultures were prepared according to Stoppini, L., Buchs, 
P. A. & Muller, D. A simple method for organotypic cultures of nervous tissue. J. 
NeuroscL Methods 37 (1991) 173-182. After 9-12 days the cultures were transferred to 6- 
well plates containing glucose-free medium, with or without agents to be tested, saturated 
with 95% N2/5% CO2 and placed in an anaerobic chamber, preequilibrated and maintained 

25 at 37°C, 100% humidity, 95% N2/5% CO2, for 45mins. The plates were then removed 
from the chamber and the cultures transferred to fresh serum-free medium containing 
6microgram/ml propidium iodide and agent. The cultures were then placed back into the 
CO2 incubator for 23hrs prior to analysis using NIH IMAGE 1.62. Capsazepine 
demonstrated a neuroprotective effect. 

30 
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Claims 

1. Antagonists or partial agonists for vanilloid receptor complexes for use in the treatment 
or prophylaxis of neurodegenerative diseases. 

5 

2. Capsazepine or olvanil for use as claimed in claim 1. 

3. Compounds as claimed in claim 1 or claim 2 in which the neurodegenerative disease is 
stroke, motor neurone disease, Parkinsons disease, Alzheimers disease, AIDS-related 

10 dementia , Lewy Body disease , brain or nerve injuries, peripheral neuropathies and prion 
disease 

4. The use of antagonists or partial agonists for vanilloid receptor complexes in the 
manufacture of a medicament for the treatment or prophylaxis of neurodegenerative 

15 diseases. 

5. The use of capsazepine or olvanil as claimed in claim 4. 

6. The use as claimed in claim 4 or claim 5 in which the neurodegenerative disease is as 
20 defined in claim 3. 

7. A method for the treatment or prophylaxis of neurodegenerative diseases which 
comprises administering to a human subject an effective amount of an antagonist or partial 
agonist for vanilloid receptor complexes . 

25 

8. A method as claimed in claim 7 in which the said antagonist or partial agonist is 
capsazepine or olvanil . 

9. A method as claimed in claim 7 or claim 8 in which the neurodegenerative disease is as 
30 defined in claim 3. 

10. A pharmaceutical composition comprising an antagonist or partial agonist for vanilloid 
receptor complexes and a physiologically acceptable carrier. 

35 
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